and the medical diagnostic community (through, for example, the American Institute of Ultrasound in Medicine, Transducer Characterization Subcommittee).
In the long term, it appears that at least two standards documents will be necessary.
One document should consider the search unit as part of the total system and specify various system characteristics such as axial profiles, front and back surface resolution, center frequency and bandwidth, etc.
that reflect the nature of the pulser, cable, search unit, receiver, display, etc.
These measurements are necessary to define the operating characteristics of a complete system being used for a specific test and are similar to those described in ASTM E 317 [10] . could be used to characterize the search unit alone. This type of standard would be extremely useful in purchasing a search unit to replace one proven useful for a particular application. These measurements should be repeatable in different laboratories on different, though similar, equipments.
In either case, the goal of the characterization measurements is to determine definitively that two search units that appear to be identical, based on the measured quantities, will indeed yield the same results in an ultrasonic test. This is necessary for quantitative flaw definition, either in materials inspection or in medical diagnosis. Without this assurance, the comparison of successive inspection data on a flawed structure, be it a crack in a reactor pressure vessel or a brain tumor, to determine flaw growth over some time period, is not fully meaningful.
Of particular interest to the authors, as well as many others in NDE, are the search units used to "calibrate" or "evaluate" ASTM-type ultrasonic reference blocks [1] [2] [3] . Earlier studies at this laboratory [4] 
Equipment
Six nominally identical search units were used in the study, all reportedly 5~MHz , 0.375-in (9.52-mm) quartz. These consisted of three different styles from two different manufacturers. Two pairs (LS-1 and LS-2, and LS-3 and LS-4) were purchased in pairs and had sequential serial numbers.
The other two (LS-5 , LS-6) were loners. For the reference block measurements a commercial flaw detector with a tuned pulser/receiver was used. This is the type specified in E 127 and used in our calibration service for the blocks.
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Reference Block Readings
Initially the nine reference blocks were read in accordance with the procedures outlined in ASTM E 127-75. That is, the sensitivity wad set such that the signal from the appropriate size ball, at 3.5-in (8.9-cm) water distance, read 80 percent of vertical linear limit on the CRT. The blocks were then read, keeping the water distance at 3.5 in (8.9 cm). Three independent readings were taken on each block with each of the six search units. The data are summarized in table 1. Statistical analysis of similar data at this laboratory indicated that the standard deviation of the mean of three readings is about 0.8 units.
The data are very interesting in some respects. The extent of the variability is much larger than reported earlier [4] . However, all the earlier data were taken on 0.5-in (13-mm) metal distance blocks. The data shown in table 1 for-0050 blocks agree well with the earlier data. 
